Antigenic and biological characterization of influenza virus neuraminidase (N2) with monoclonal antibodies.
Competitive radioimmunoassays using monoclonal antibodies established that the neuraminidase of A/RI/5+/57 (H2N2) influenza can be divided into four overlapping antigenic regions. Antigenic regions 1 and 4 are sufficiently far apart so that there was no competition between antibodies for these sites. Region 1 is conserved in neuraminidases from N2 viruses over a 10-year period, while the other regions changed antigenically during this time. The antibodies belonging to groups 2 and 3 completely inhibited catalytic activity on fetuin substrate, whereas antibodies in groups 1 and 4 inhibited weakly or not at all. Antigenic region 2 can be further divided into four overlapping areas (2a, 2b, 2c, and 2d) based on the reactivity patterns of monoclonal antibodies with antigenic variants, chemically modified neuraminidase, and the ability of the antibodies to inhibit enzyme activity of different molecular weight substrates. Previous studies [R. G. Webster, V. S. Hinshaw , and W. G. Laver (1982) Virology 117, 93-104; D. C. Jackson and R. G. Webster (1982) Virology 123, 69-77] characterized only region 2 of the neuraminidase molecule. Each of the monoclonal antibodies inhibited virus release from MDCK cells when incorporated in an agar overlay, and some antibodies in each group inhibited hemagglutination by intact virus, but only antibodies in group 2 neutralized virus in embryonated eggs and permitted selection of antigenic variants. The results indicate that antibodies to some antigenic sites on the neuraminidase may inhibit virus release more efficiently than others, depending on their relation to the enzyme active center. None of the monoclonal antibodies inhibited the hemolytic activity of viruses possessing N2. Based on antigenic mapping and biological properties of the monoclonal antibodies, a topographical map of the neuraminidase can be constructed. It is proposed that antigenic regions 1 and 4 are spacially separated and, based on their failure to inhibit biological activity, may be located on the bottom surface of the molecule; region 3 may be on the top surface of the molecule but at some distance from the catalytic center. Antigenic region 2 probably encompasses most of the top surface of the molecule; region 2d being closest to the enzyme center, with subregions 2a and 2b adjacent to it on the top surface. Chemical treatment of the neuraminidase with trinitrobenzenesulfonic acid (TNBS) causes modification of the 2b region, confirming the antigenic mapping results.